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1.1. Nuclear Hormone Receptor Library
Nuclear hormone receptors are ligand-activated tran-
scription factors involved in the control of gene expres-
sion. As the proteins encoded by these genes are critical
to development or immune responses, ligands for the
nuclear receptors have the potential to be important
therapeutants for a range of diseases including cancer,
inﬂammatory conditions and metabolic syndromes.
There are 48 human nuclear receptors and based on
the similarity of the binding site of the receptors, it is
possible to postulate a privileged core that might pro-
vide novel ligands for this receptor class.
One such privileged core is the 6-phenylquinolin-2(1H)-
one and a recent report describes the synthesis of a
library of 30 derivatives on solid phase and their screen-
ing against a set of six nuclear hormone receptors.1NO
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E-mail: nick.terrett@pﬁzer.comThe library was synthesised by ﬁrstly immobilising a
bromoquinoline onto Wang resin and then reacting
the bromide with ortho-, meta- or para hydroxy-
phenylboronic acids via a Suzuki coupling. The free
hydroxy group of compound (i) could then be option-
ally alkylated with benzyl bromide or propyl iodide
and the products cleaved from the resin by TFA to give
a non-functionalised product or via a tandem alkylation
cleavage method with methyl iodide or benzyl bromide.
The library of 30 products (ii) was screened using a com-
petitive binding assay against a panel of nuclear recep-
tors and it was found that several compounds
displayed activity for multiple receptors. For example,
one ligand had 330 nM aﬃnity for the androgen recep-
tor, whereas another, slightly weaker ligand for this
receptor was the most selective compound in the library
with 140-fold selectivity over other receptors.
This work conﬁrms the privileged nature of the 6-phen-
ylquinoline-2(1H)-one structure and presents an acces-
sible way of synthesising a library of analogues for
further investigation.1.2. Chemical Domain Shuﬄing
The preparation of compound libraries with high diver-
sity can be achieved by a number of diﬀerent mecha-
nisms. A recent publication demonstrates a technique
for library synthesis that depends on chemical domain
shuﬄing.2
In this approach, discrete chemical fragments, or chem-
ical domains can be shuﬄed to generate an array of
complex target molecules. A set of 26 monomer frag-
ments were assembled with a focus on both structural
and stereochemical complexity. These fragments were
from both alkoxyamines and carbonyl (ketones or alde-
hydes) sets, and when reacted under acidic catalysis,
oxime library products were generated. Polymer
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remove excess alkoxyamines.
Preparative scale synthesis of a 14 · 12 array of mono-
mers to generate a 168 component library proceeded
with a high level of success: 161 products were generated
in greater than 95% purity. The compounds were
assessed for inhibition of human small cell lung carci-
noma (A549) growth, and one compound (iii) was found
to inhibit cell growth with an IC50 value of 6.2 lM.2. A summary of the papers in this month’s issue
2.1. Solid-phase synthesis
The reductive amination of glyoxylic acid, with a pro-
tected Fmoc hydrazine, has been developed as a simple
and eﬃcient method for the preparation of Fmoc-aza-
b3-amino acid residues (aza-b3-aa). These residues can
also be anchored on resin.3
A core-shell structure has been found in AM SURETM
resin, in which most amino groups were located at the skin
layer, and this resin reveals better synthetic eﬃciency,
compared to the noncore-shell type resin.4
New polymer-supported imidazolium salts have been
synthesised, and their utility as pre-catalysts in the ben-
zoin reaction has been demonstrated.5
A solid-phase synthetic route to quinoxaline, thiazine,
and oxazine analogues has been described starting with
N-alloc-3-amino-3-(2,4-diﬂuoro-5-nitrophenyl) propa-
noic acid tethered to Rink resin via its carboxylic acid
group.6
2-Cyanoquinazolin-4(3H)-ones have been obtained in
35–60% four-step overall isolated yields and 2,3-dihy-drooxazolo[2,3-b]quinazolin-5-ones in 20–71% four-step
overall isolated yields utilising polymer-bound anthra-
nilic acid derivatives. The reactions on solid phase were
monitored by a single bead ATR-FTIR spectroscopic
method.7
A microwave-assisted solid-supported Do¨tz benzannu-
lation of chromium carbene complexes with various
alkynes has been developed. The oxidative cleavage of
the resulting resin-bound 1,4-naphthols aﬀords 2,3-
disubstituted 1,4-naphthoquinone derivatives in good
to moderate yields with high purities.8
The ﬁrst synthesis of the chitinase inhibitor argiﬁn has
been achieved by a combination of solid phase and solu-
tion chemistry.9
2.2. Solution-phase synthesis
A new, green, regioselective, one-step, tandem reaction
of an aldehyde with a highly substituted cyclohex-2-
enone, under amine catalysis has given highly substituted
phenols or 2-arylidenecyclohexanones. The yields and
regioselectivities were good, and the process is amenable
to combinatorial chemistry.10
PEG-bound aldehydes undergo zinc-mediated Barbier
allylation to form homoallylic alcohols, which on fur-
ther reaction with various aldehydes in the presence of
BF3ÆEt2O through a Prins cyclisation aﬀord 4-hydroxy
and 4-ﬂuorotetrahydropyrans.11
3-Substituted 3-isocyano propionates have been
reported as new cleavable isocyanides in combinatorial
tetrazole synthesis via Ugi-reaction. The 5-substituted
tetrazoles obtained were transformed into carboxylic
acid isosteric 5-substituted 1H-tetrazoles under basic
cleavage conditions.12
2.3. Scaﬀolds for combinatorial libraries
No papers this month.
2.4. Solid-phase supported reagents
Polymer-supported palladium catalysts were prepared
from three commercially available phosphine-function-
alised polymers (PS-PR2), Pd2(dba)3 and P(t-Bu)3. Cat-
alyst stability was investigated using VT 31P NMR
spectroscopy, and one of the catalysts can be reused in
the amination of bromobenzene and chlorotoluene, up
to three times, without loss in yield.13
A cost-eﬀective synthetic strategy has been used for the
selective protection of the exocyclic amino function of
purine nucleosides. The acids were converted to an
active ester form using DCC and successfully used for
N-acylation of purine nucleosides. The contamination
of the N-acylated product with DCU was avoided by
use of polymer supported-carbodiimide.14
Three novel chiral hydrobenzoin mono-alkyl ethers have
been synthesised and evaluated as open chain chiral aux-
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tive reduction of their corresponding phenyl glyoxylates.
The optimised auxiliary structure was immobilised on
commercially available Wang-resin by using the ether
substituent as a sublinking unit and applied as a reus-
able solid-supported chiral auxiliary in the same type
of reaction.152.5. Novel resins, linkers and techniques
A new traceless linker has been developed to synthesise a
library of 42 compounds possessing an azomethine link-
age using combinatorial solid-phase parallel synthesis.16
A novel supported amino alcohol linker was synthesised
and used for attachment of picolinic acid derivatives
onto diﬀerent supports.172.6. Library applications
The design and synthesis of a kinase targeted library
based on a novel 2-(3-phenyl-1H-pyrazol-4-yl)-1,3-benz-
oxazole scaﬀold has been described.18
A novel series of inhibitors of cancer cell proliferation,
selective against p21 cell cycle checkpoint-disrupted cells
vs. cells with intact p21 checkpoint, were identiﬁed by
high-throughput screening and optimisation of both
ends of the lead molecule to improve potency, using par-
allel synthesis and iterative design, has been described.19
The inhibition of the two transmembrane, tumour-asso-
ciated human isozymes of carbonic anhydrase (CA, EC
4.2.1.1), hCA IX and XII, with a library of aromatic and
heteroaromatic sulphonamides has been investigated.
Most of them were sulphanilamide, homosulphanil-
amide, and 4-aminoethyl-benzenesulphonamide deriva-
tives, to which tails that should induce diverse
physico-chemical properties have been attached at the
amino moiety.20
A library of 30 trisubstituted pyrimidines has been syn-
thesised and evaluated for in vitro antimalarial and anti-
tubercular activity. Out of the 30 compounds
synthesized, 23 compounds have shown in vitro antima-
larial activity against Plasmodium falciparum and 16
compounds have shown antitubercular activity against
Mycobacterium tuberculosis.21
The ﬁrst inhibition study of the transmembrane car-
bonic anhydrase (CA, EC 4.2.1.1) isozymes hCA XIV
with a library of aromatic and heteroaromatic sulph-
onamides synthesised earlier has been reported. Most
of the inhibitors were sulphanilamide, homosulphanil-
amide and 4-aminoethyl-benzenesulphonamide deriva-
tives, to which tails that would induce diverse
physicochemical properties have been attached at the
amino moiety.22
Inhibition of the mitotic kinesin Eg5 protein leads to cell
cycle arrest and apoptosis without interfering with other
microtubule-dependent processes and is therefore apotential target in cancer therapy. The synthesis and
biological evaluation of a small library of molecules
based on the structure of the known Eg5 inhibitor
HR22C16 has been reported.23
A one pot synthesis of an array of angularly linked tri-
heterocycles with coumarin, benzofuran and furan rings
has been described and the compounds have been tested
in vitro for their anti-microbial activity against Micro-
coccus aureus, Pseudomonas chinchori, Asperigillus
fumigatus and Penicillium wortmanni.24
Following a design methodology including pharmaco-
phoric requirements and ADME-predicted properties,
a library of 3-amino-4,5-dihydro-1H-pyrazolo[3,4-b]-
pyridin-6(7H)-ones and their N1-alkyl derivatives as
new scaﬀolds for designing non-benzodiazepine receptor
ligands has been synthesised.25References
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